The signal strength of TeV gamma rays from the accreting X-ray binary Cen X-3 shows evidence for correlation with both the RXTE/ASM and the BATSE X-ray signal strengths. The time scale for the variability of the gamma rays may be similar to that of X-rays and as short as a day.
Introduction
Observations of the accreting X-ray binary Cen X-3 using ground based gamma ray telescopes have suggested sporadic outbursts of strong pulsed emission in the > TeV band [1, 2] and weaker unpulsed emission at > 400 GeV [3] . Together with the CGRO EGRET measurement of an outburst of pulsed emission [4] , these indicate that Cen X-3, an accurately measured system containing a 4.8 s pulsar in a 2.1 d orbit around an O-type supergiant, is a sporadic source of high energy gamma rays.
Observations have been made with the University of Durham Mark 6 imaging gamma ray telescope operating at Narrabri NSW, Australia. Our Cen X-3 dataset now comprises data from 21.75 hrs of on-source observation during 17 exposures in 1997 March and June, and 1998 March and April with equal background exposure.
In the present study the average gamma ray signal strength from Cen X-3, expressed as a percentage of the cosmic ray background remaining after shape and orientation selection (see [5] ), is (8.6 ± 2.0)%. Repetition of this process for the data recorded in each of the 4 dark periods gives signal strengths which vary from (5 ± 4)% to (13 ± 4)% of the residual background. No evidence is found for time variability of the VHE signal on a month to month basis; the data are consistent with a constant signal strength (χ 2 = 2.14, 3 df).
X-ray data
Cen X-3 is a strong but variable X-ray emitter. For example, the average daily rates for X-rays detected with the RXTE /ASM during 1997 and 1998 range from 0 to 32 counts s −1 . Daily average for the RXTE /ASM data are available for 16 days of the 17 days when TeV gamma ray observations were made 2 . These daily count rates have been averaged over the dates for which gamma ray data were available, grouped into about 10 day periods covering a dark period. The strength of the pulsed X-ray emission is also available as a daily average from the BATSE archive for 1997 3 ; during early 1998, the X-ray flux was below the threshold for detection with BATSE.
Correlations between X-rays and TeV gamma rays
The relation between the X-ray signals (according to the RXTE/ASM measurements) and our TeV gamma ray signals averaged over each dark period is shown in Fig. 1 . The formal correlation coefficient of 0.92 with 3 degrees of freedom is significant at the 3σ level. This evidence for a correlation between X-ray and gamma ray emissions on a time scale of a month leads to a search for time variability on a shorter scale since the daily X-ray flux is known to be highly variable. The relation between the daily averaged flux of the RXTE /ASM data and the gamma ray signals is shown in Fig. 2(a) . A similar correlation between the BATSE pulsed X-ray and our gamma ray signals is shown in Fig. 2(b) . The correlation coefficients are 0.49 (14 df) and 0.75 (6 df) respectively. It is noted that the highest X-ray flux is observed on the same day as the highest detected gamma ray signal (1997 March 4). This is suggestive of gamma ray variability on a time scale of a day or less.
Discussion
We have evidence at the 3σ level of significance for the correlation of the fluxes of X-rays and very high energy gamma rays from an accreting X-ray binary -Cen X-3 -on a time scale which is probably as short as days. Further multiwavelength observations are required of Cen X-3 and other Xray binaries to confirm the effects and to identify the production mechanism for VHE gamma rays. 
